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promises: the papers are too one-sided special- 
ized, too much only of interest for those who are 
actually doing the specific kind of research work 
that each paper deals with. There are no invited 
papers. 
The different nationalities are well represented by 
the authors. 
Four articles are just an abstract, but this is men- 
tioned by the editors in the preface. It seems a 
reasonable assumption that they have been in- 
cluded for the purpose of completeness. The 
other contributions are written with care and 
most of them are complete mathematical papers. 
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This book is the second edition of Linear In- 
tegral Equations (first edition 1971, Academic 
Press). The virtue of the book lies in its attention 
for solving more effectively by integral equation 
methods many physical problems that are usually 
solved by differential equation methods. 
Comparison of both editions shows that the text 
of the first book is included, almost identically, 
in the present edition. However, some new mate- 
rial has been added throughout. The chapter on 
singular integral equations (chapter 8) has been 
expanded by two new sections and some other 
additional material. Also the chapters 2, 3, 5, 6 
and 7 have been completed by some more pages 
of theory. There are 11 examples that are added 
or expanded (some 26 pages), and there are 9 new 
exercises. The number of entries in the Bibliog- 
raphy has been increased (from 23 to 68). On 
the whole this edition is not a considerably re- 
vised edition of Linear Integral Equations (first 
edition). 
Yet I will comment the main characteristics of 
the book. One of its important features is the 
emphasis that is being put on applications rather 
than on attaining a high and rigorous mathemat- 
ical level. Each technique that is developed for 
solving an integral equation is accompanied by 
a collection of examples, illustrating with clarity 
the types of solutions explored. Many of these 
examples are physical problems arising in such 
fields as mechanics, electrostatics, elasticity, hy- 
drodynamics, potential theory,... 
Thus the book can be used as a guide for a course 
in linear integral equations. Basic principles of 
the required background (e.g. of functional anal- 
ysis) are gradually unfolded as the material pro- 
gresses, thus avoiding the constant necessity of 
a reference book, and so making the book read- 
ily accessible for the student whose mathematical 
knowledge level is required to be no more than 
that of an undergraduate applied mathematics 
course. 
The first chapter is introductory with definitions, 
conditions, special cases. Chapter 2 deals with 
integral equations with seperable kernels. Firstly 
the reduction to a system of algebraic equations 
is demonstrated, secondly Fredholm theorems are 
proved, then an approximate method is illus- 
trated, and finally a necessary and sufficient con- 
dition for the existence of the solution of the 
Fredholm equation of the first kind is proved. 
Method of successive approximations is the ti- 
tle of chapter 3. This chapter proposes an it- 
erative scheme for linear integral equations of the 
second kind, the conditions under which conver- 
gence is achieved, the formulas for the Volterra 
integral equation, and some results about the re- 
solvent kernel. Chapter 4 explains the classical 
Fredholm theory. The Fredholm method of solu- 
tion determines approximations for the solution 
and for the eigenvalues of the kernel. Fredholm’s 
first, second and third theorem are formulated 
and proved. In chapter 5 a boundary value and 
an initial value problem is formulated in terms 
of an integral equation. A short survey of the 
theory of distributions is given in the section on 
the Dirac delta function. Green’s function ap- 
proach is demonstrated, also for the nth order 
ordinary differential equation, and the modified 
Green’s function is constructed. Chapter 6 of- 
fers the applications to partial differential equa- 
tions. Integral representation formulas for the so- 
lution of Laplace and Poisson equations are de- 
rived. The Green’s function approach for the so- 
lution of the Dirichlet problem, of the Neumann 
problem and of mixed boundary value problems 
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is demonstrated. The solution of the Helmholtz 
equation is obtained. Chapter 7 treats integral 
equations with a symmetric kernel. Fundamental 
properties of eigenvalues and eigenfunctions for 
symmetric kernels, and results concerning the ex- 
pansion in terms of eigenfunctions and eigenval- 
ues are discussed. The Hilbert-Schmidt theorem 
is proved and used to find an explicit solution of 
a symmetric integral equation. The approxima 
tion of a general La-kernel by a separable ker- 
nel is proved. The theory of linear operators is 
used to treat a Fredholm integral equation. The 
Rayleigh-Ritz method for finding the first eigen- 
value is explained and illustrated. Singular in- 
tegral equations are solved in chapter 8, starting 
with the Abel integral equation, then defining the 
Cauchy principal value for integrals and solving 
Cauchy-type singular integral equations and sin- 
gular integral equations with a logarithmic ker- 
nel, finally the Hilbert kernel and the solution 
of Hilbert-type singular integral equations are 
treated. Chapter 9 considers the Fourier trans- 
form, the Laplace transform, with application to 
Volterra integral equations, and the Hilbert trans- 
form. In chapter 10 the solution of mixed bound- 
ary value problems is obtained and illustrated 
for two-part and three-part boundary value prob- 
lems and for generalized two-part and three-part 
boundary value problems. Perturbation methods 
are introduced in the last chapter and applied 
to boundary value problems in electrostatics, in 
low-Reynolds-number hydrodynamics, in elastic- 
ity and in the theory of scattering. 
The book adequately combines basic theoretical 
concepts and applications. It has a slight quota 
of misprints. I recommend this book to every 
interested reader as a text for a start in the field 
but also as a useful book for research work in 
applied mathematics. But as this edition does not 
differ too much from the first edition I think it’s 
only advisable for those really interested in the 
new material to afford the change if they already 
possess the first edition. 
P. Bruggen 
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